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Improvements in or relating to Optical-projection Apparatus. 




We, Hailry Grindell Matthews, 
British Subject, and Ltjminastra 
Limited, a British Company, both of 
Midland Bank Chambers, Bromley, in 
5 the County of Kent, do hereby declare 
the nature of this invention to be as 
follows :• — 

This invention relates to optical projec- 
tion into the sky. 

10 It has already been proposed to project 
light into the sky so as to produce 
luminous signs, by forming optically 
high in the sky by means of a lens of long 
focal length, a real image of a stencil or 

15 transparency illuminated by a search- 

The object of the present invention is 
to obtain an image of maximum 
brilliance with optical projection appa- 
20 ratus of the kind described. 

In the optical projection apparatus 
according to the present invention, whilst 
an image of a stencil or transparency 
illuminated by a searchlight is formed 
25 in the sky by a lens of long focal length, 
the searchlight is of larger diameter than 
the stencil or transparency and the beam 
of light from the searchlight is con- 
vergent and its angle of spread is reduced 
30 by a lens in proximity to the stencil or 
transparency. 

Preferably the lens which reduces the 
angle of spread of the beam is a diverg- 
ing lens which reduces the convergence 
35 of the beam from the searchlight. 

By the above described optical arrange- 
ment, the stencil or transparency is illu- 
minated by a concentrated beam of light 
produced by a searchlight of large dia- 
40 meter, but, in spite of the convergence 
of the beam to concentrate the light on 
the stencil or transparency, undue spread 
of the beam and consequent diminution 
of brilliance of the image is avoided by 
45 the reduction of the convergence by the 
diverging lens. 

The diverging lens is preferably of 
such negative focal length and the con- 
vergence of the beam due to the relative 
gQ locations of the reflector and arc of the 
searchlight are such that the beam after 
passing through the diverging lens is 
still slightly convergent. The resultant 



beam however may be parallel or even 
slightly divergent. 55 

As the beam therefrom is to converge, 
the reflector of the searchlight is prefer- 
ably of elliptical curvature and not para- 
bolic. 

The stencil or transparency is best 60 
situated immediately after the diverging 
lens, that is on the face thereof remote 
from the searchlight. 

The diameter of the objective lens of 
long focal length whereby the image is 65 
formed in the sky can also be kept small, 
for instance approximately the same or 
even less than that of the stencil or trans- 
parency, which is considerably less than 
that of the searchlight. 70 

The objective lens is of long focal 
length, of for instance the order of 15 
feet, in order to keep small the angle of 
spread due to the objective. 

To obtain a beam of intense light whilst 75 
keeping small the spread of the beam due 
to the diameter of the crater of the arc„ 
necessitates a searchlight of large dia- 
meter. This is due to the reflector having 
to be situated sufficiently far from the arc 80 
to keep small the angle of spread due to 
the arc, and the reflector must cover an 
angle of rearwardly directed light emis- 
sion of almost 180°. 

Preferably the long focus objective 85 
lens is of a non-spherical curvature such 
as to give good definition over the whole 
of the field, and is concavo-convex with 
the convex surface outwardly directed* 

Although for the very practical pur- 
pose oi keeping the overall length of the 90 
apparatus as short as possible a diverg- 
ing lens is employed which reduces the 
convergence of the beam from the search- 
light, it is possible, but would be incon- „ 
venient, to use a converging lens situated 9a 
beyond where the converging beam crosses, 
or comes to a focus and where it has com- 
menced to diverge, to render the beam 
approximately parallel. 

10© 

Dated this 28th day of December, 1932v 

PHILLIPS & LEIGH, 
Agents for the Applicants. 
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COMPLETE SPECIFICATION. 



Improvements in or relating to Optical-prbjection Apparatus. 



We, ; Harry Giundeli; ;\ Matthews,' 
British Subject^ and Luminastra 
Limited, a Britisli- Company, both. of . 
Midland Bank Chambers, ; Bromley, in 
5 the. County of ^ Kent,, do hereby declare 
the nature of this -invention and in what 
manner the 1 s^me is to be performed, to 
be particularly [described and ascertained" 
in and by the- f ollpwing statement > — 

10 This invehtibri;Velates : to joptical Jirdje'c-^ 
tion into the sky. . 

It has already been proposed to project 
light into the sky so as to produce 
luminous signs, .^byf* forming optically' 

15; high in the sky by ' means of a lens of long 5 
focal length, a real image of a stencil; or 
transparency illuminated by a search- 

, . - ■ . ....... 

The object of the present invention is 7 

20 to . obtain an image of maximum 
brilliance with optical projection appa- 
ratus of the kind described: ; *: . . 

It has already been proposed in optical 
projection apparatus, to employ a 

25 reflector and a source of light to produce 
a beam having a large angle of con- 
vergence and to reduce the angle of con- 
vergence by means of either a nejgative 
lens located between the reflector and the 

30 focus of the reflector or a lens system 
located beyond such focus. The iise in 
such an optical projection system of an 
elliptical reflector with the, source of 
light located at a focus of the ellipse has 

35 also been proposed. 

In optical projection apparatus accord- 
ing to the present invention, comprising 
a projecting lens of long . focal length 
whereby an image of a stencil or trans- 

.40 pareicy illuminated by a searchlight is 
formed in the sty, using mist or cloud 
as a screen, - the searchlight mirror, is of 
larger diameter than the stencil or, trans- 
parency and the beam of light from the 

45 searchlight -is convergent and its . angle 
of spread- is reduced by a . ; lens in 
proximity to the stencil or transparency. 

Preferably; the lens which reduces the 
angle of spread of the beam is a diverg- 

50 ing lens : which reduces the convergence 
of the beam from the searchlight. 

An optical projection" system _as above 
described ia illustrated diagrammatically, 
by way o.f example, on the accompanying 

55 drawing j in which :> — 

a is the mirror of a searchlight of 
which b is the source of light, viz. a 
carbon arc.' ' — : t - * 

The searchlight mirror a and the 



searchlight arc b are so relatively posi- ^ 
tioned that the beam of light from the 
mirror a is convergent. 
. c is a diverging lens whereby the angle 
of spread and the convergence of the 
beam are reduced before, the beam im- ( 
piriges on a stencil or transparency d of 
1 considerably smaller diameter than the 
-searchiijght mirror a. 

-'An image of the illuminated stencil or 
transparency d is projected in the sky by 
a' lens e of long focal length. 
r By the above dejscribed optical arrange- 
me n t, ; th e s te ricil or tr ansp arency d is 
illuminated by a . concentrated beam of 
-light ;;produced"by\aV , sWchlight a 6 of 7 
large diameter, but/ in spite of the con- 
vergence of the. beam , to concentrate the 
light on the stencil or transparency d, 
undue spread of the beam and conser 
q'uent diminution, of brilliance of . {he i 
-image Is avoided by the reduction of the 
convergence By the diverging lens c. 

The diverging lens, c is preferably of 
such negative focal length and the con- 
vergence of the beam due to the relative £ 
locations of the reflector a and arc b of 
the searchlight are such that .the beam 
after passing through the diverging lens 
o is still slightly convergent. The 
resultant beam however may be parallel t 
or even slightly divergent. 

j As -the beam therefrom is to converge, 
the reflector a of the searchlight is pre- 
ferably of elliptical curvature. f and not 
parabolic. The arc is at one focus of the j 
ellipse and the position of, the second 
focus controls the focal length . and, posi- 
tion of the diverging lens, haying regard 
to the focal and desired position of the 
objective lens e. ,. 

, The sten\^ iaj j^iest 1( 

situated immediately after the .diverging 
^S s .-."&rA*tf- is .near the face thereof re- 
mote from ;the searchlignt aft..,. 

; T^e ..objective*, lgns • "of -'long focal i( 
length,, o£ for mstance the orde*. of r 15 
: f ^t, in prder^to, ieep "small the angle of 
spread . due to the pj&j ective. 

To obtain a beam ~of intense light 
whilst ^keeping small . the . spreapl of . the 4 . 
oearn due to the diameter of 7th e crater 
°£ A©:arc_6, necessitates a searchlight. of 
large r. diameter.. - This is dus to :r£he 
reflector, , a , jhjaving, / to . \ be situ^ted^ , suffi- 
ciently r far from the arc to feeep small 
the angle of spread due.to the .arc b, 
and the reflector a must- cover an> angle 
of re^ar^y aiirecte^ light emission of 
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almost 180°. a lens of long focal length, in which the 

Preferably the longl focus objective searchlight mirror is of larger diameter 
lens e is of a non-spherical curvature such than the stencil or transparency and the 
as to give good, definition oyer the whole beam of f light from / the searchlight is 30 
5 of the field, and is concavo-convex with convergent and its angle of spread is 
the convex surface outwardly directed.. reduced by a lens, in proximity to the 

Although for the ; very practical pur- , stencil or transparency, 
pose of keeping the overall length of the . 2. An optical projection apparatus as 
apparatus as short as possible a diverging \. set forttiin claim 1, in which the lens 35 
10 lens c is employed which reduces the cbh- reducing the angle of spread of the beam 
verge nee of the beam from the searchlight is a diverging lens reducing the conver- 
a .6, it is possible, but would be incon- gence of the beam. 

venient, to use a converging:; lens situated 3. An optical projection apparatus as 
beyond where', the /converging beam from set forth in claim. 2, in which the stencil 40 
ip the searchlight crp'sses . of comes to . a : f qcW near the face 

and whsre it has' coinmehced to diverge, of the diverging lens remote from the 
to render the, beam , approximately . , searchlight. 

parallel.; : • 1 ; - 4.' The apparatus for optical projection 

Haying no\v particularly, described and into i.the sky substantially as described 45. 
20 ascertained "thV^riature .of' ..our saidTrinyenr " . aii.d;'diagyammatically illustrated, 
iion arid in what .manner, the same /is. to 

'be performed, we declare: that what we Dated this 28th day of December, 1933. 
claim is ^ PHILLIPS & LEIGH, 

' 1. An , op ticsil projection apparatus for 14/15, Southampton Buildings, 

25 forming an I image of a stencil or, trans- 55/56, Chancery Lane, London, "W\0.2, 
parency illuminated by a s'earchKgtit, by Agents for the Applicants. 

rteclhill: Printed for His Majesty's Stationery Office, by Love & Malcomson, L-td. -1934 
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Malby & Sons, Photo-Litho. 
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